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1 
The present invention relates in general to 
automatic telephone system and has for its prin- 
cipal object the provision of a new and improved 
switching appratus of the Strowger step-by-step 
type for use in making reverting calls to auto- 
mtic subscribers located on the same party line 
as the calling party in response to _dialing-the 
directory telephone number of the desired called 
party.- . : 
tteretofore in automatic telephone systems, two iO 
methods were utilized in making reverting calls. 
One method being to provide a special reverting 
cali switch which the calling party, knowing the 
call was a reverting call and that the desired 
party was on the saine party line, dialed by 
means of a special designated reverting call hum- 
ber. The other method does not provide any 
verting call switch and the calling party dials 
the directory number of the called party thereby 
utflizing only the regular switch train for extend- 20 
ing the call and ringing the desired party. The 
present invention is directed to improvements in 
the latter type in-vhich reverting calis are ruade 
by directory number. 
Heretofore inmaking reverting calls by direc- 25 
tory number, the entire switch train was released 
and the calling and called parties were feed talk- 
ing battery from their individual line .circuit. 
Such a line circuit, however/required a three- 
relay line circuit having a .lini, a. cut-off and a 30 
lockout relay, or requirid special mechanism 
aSsociated with the line and cut-off relays of a 
two-relay line circuit. In the present invention 
a standard çwo-relay line circuit is used without 
interlocking mechanism and only part of the 35 
automatic switch train comprising the finder and 
selector is released while the connector:switch is 
maintained in operated position during conver- 
sation to feed talking battery to the party, line. 
Accordingly, one of the features of the invention 4O 
is the provision of an improved Strowger step- 
by-step connector switch which is operated in 
accordance with a portion of the digits .of the 
called subscriber's directory number':to connect 
with the called party line,.and which; if:.the called 45 
party is on the same party, lini as the .calling 
party, is arranged t0 signal the called party when 
the calling party replaceshis receiver, to cause 
 the release of all the switches in the èxtended 
connection except the connector switch, to con- 
-nect a special toni to inform the answering party 
that the call is a reverting call, and to feéd talk- 
 ing battery.to the party line .during conversation. 
Other objects and features of the invention Wfll 
-be pointed out in the following specification and 
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will best be understood by reference to the accom- 
panying drawings in which Figures I and 2 taken 
together, with Figuri 2 to the right of Figure 1, 
lllustrate sufficient details of the automatic tele- 
phone system to ênable the invention tobe de -- 
scribed and unlerstood. 
In Figuri 1, the party line comprising sub- 
scriber substations A, B, C and D terminates in 
the llne circuit LC and in the banks of the con- 
nectors, such as illustrated in detail in Figures 1 
.and 2. Finder-selector links, such as F--S, have 
access to party lines, such as the line illustrated, 
through the finder portion of the links vhili the 
selectors, such as S, have access to connectors, 
such as the connector illustrated in detafl in Fig- 
ures 1 and 2. The line current IC, the finder F 
and the selector S are of the well-known type of 
Strowger switches used in automatic telephone 
systems and may be similar to the line circuit, 
nder and selector shown in the Lomax et al. 
Patent 2,214,908, issued September 17, 1940. The 
toll selector also shown in Figure 1 is also of the 
well-known type of Strowger step-by-step switch 
and is used by the toll operator to connect with 
calle subscribers through the illustrated con- 
nector switch. 
The connector switch illustrated in Figures 1 
and 2 is also of the well-known Strowger type 
in which the wipers are raised step-by-step in a 
vertical direction to select a group of lines and 
then in a rotary stepping motion to select the line 
of the desired group. The connector is of the 200 
point tYpe having two sers of wipers by means of 
which the connector has access to 200 lines. A 
minor switch MS is provided in the connector for 
selecting the type of ringing tobe applied to the 
called line. The minor switch MS has a stepping 
magnet for advancing the minor switch wipers, 
a release magnet for restoring such wipers and 
off-normal springs MON which are operated 
whën the wipers of the minor switch are moved 
from normal. The connector also includes a 
number of relays, the functions of which wfll be 
. described hereinafter in the detail description. 
Lcal call 
'In response to the ealling subscriber A remov- 
ing his receiver a circuit is eompleted for oper- 
ating line relay 0 oï LC as ïollows: ground by 
50 way oî contacts 22, line conduetor ! , through the 
A substation Circuit A, line eondueor 16, con- 
tcts 2 ! and winding of line relay 0 to battery. 
Af contacts I! relay 0 grounds eonduetor 15 fo 
busy thisline £o eonnector switehes hsving eeess 
55 thereto; at contact 3 comects battery through 
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the winding of cut-off relay 2{} to the rotary bank 
contact in the finder bank to mark this line as 
calling, and at contact J4 connects ground fo the 
finder vertical bank (not shown) and starts a 
finder of a preselected finder-selector link in the 
well-known manner. Assuming that the finder- 
selector link FS is the link taken into use then 
the wipers of the finder F are operated in a ver- 
tical motion to find the calling group as marked 
by contact J4 and then rotates the wipers in 
search of the rotary line marking as marked 
through the winding of cut-off relay 2{} and .con- 
tact 13. When the finder finds the calling line 
the finder switches through tothe associated se- 
lector S and cut-off relay 2{} is operated: At con- 
tacts 2 and 22 the line relay I{} is disconnected 
and is restored, at contacts 2. a circuit is com- 
pleted from ground (not shown) in the associ- 
ated link in the usual manner to maingain relay 
2{} operated independent of contacts |3. elay 
${}, upon restoring, at contacts I! disconnects 
ground from conductor - but immediately re- 
connects ground through .contacts 12 and 23 to 
maintain the btsy marking, at contacts |3 opens 
the original energizing circuit of relay 2{} and at 
contacts la, disconnects ghe vertical marking 
from the finder. 
VoEhen .the fn]der switches through to the 
selector the calling subscriber receives dial tone 
in the customary manner and then dials the 
called ubscriber's number. The selector S is 
operated in resPonse to the first digit dialed to 
operate the selector in a vertical movement op- 
posite a level of bank contacts corresponding to 
the-digi dialed and thereafter automatically 
rotates the selector wipers in search of an idle 
connector switch. Assuming that the connector 
switch, shown in detail in Figures 1 and 2 is the 
first idle connector in the r selected leve!, then 
when he wipers ! to 53 engage the .bank con- 
tacts  | fo 8 the selector S switches thr0ugh and 
connecs the calling line fo the connector. 
Ground from the selector is extended forward 
over  wiper $» test conductor ${}, vertical off- 
normal springs VON 'G4, and upper winding of 
slow-to-release series relay |{} to battery for 
energizing relay | {}. In addition the 10op circuit 
thr0ugh %he calling subscrib-er's substation, line 
circuit .L_C ard the finder and selector link is ex- 
tended over contacts --2, 2--J4, and the 
lower and ppe. - windings of connector line relay 
|{}{} to. battery and ground fo energize relay |{}. 
lelaY | ai contacts |84' prepares a point.in 
the impulsing circuit to tle vertical magnet 
lelaY |{}{} at contacts |{}| completes an obvious 
circuig for energizing slow-to-release release relay 
| |{} iRelày |  ai contacts| 2 grounds conductor 
${} to hold the selector, the finder and the cut-0ff 
relay operated and to busy this connector to other 
sWitches having access thereto. Ai contacts 
rely I! {} completes an obvious circuit for ener- 
gizing slow-to-release hold relay |2{}. iRelay 
at contacts 122 grotuuds the hold conductor 
for energizing relay 28{} and for later on holding 
certain other relays in their operated positions 
and at contacts 2 prepares another point in 
the pulsing circuit for the VM magnet. The cir- 
cuit for energizing relay 28{} extends from 
grounded contacts 1'22, hold conductor J{}, con- 
tacts 22 and through the.lower winding of slow- 
to-release relay 25{} to battïy. " iRe]ay 28{} :per- 
for9_ms no useful function at this rime. 
In response to the calling subscriber dialing the 
second digitof the called number, line relay 
is deenergized .a .-number of rimes corresponding 

to the digit dialed. Each rime relay |{}{} de-ener- 
gizes, contacts 8! open the circuit fo slow-to- 
re!ease relay ||8 which is maintained in oper- 
ated condition due to its slow releash]g charac- 
 teristics. The vertical magnet  is operated 
once for each de-energization of line relay 
fo step the connector shaft and wipers in a ver- 
tical direction over the following ch'cuit: ground 
at contacts , contacts 2, conductor J, con- 
l} tacts 214, contacts |84 and winding of vertical 
magnet. 
A branch of this circuitextends through the 
lower winding oï series relay | 8{} fo hold this relay 
in operated, position during dialing. In response 
l to the first vertical step of the wipers the ver- 
tical off-normal springs |$4 open the circuit 
 through the upper winding of relay |8{}, the ver- 
tical off-normal springs J4'9 close to prepare a 
locking circuit for the reverting call relay 
20 and the vertical off-normal springs 2 close to 
pïepare a circuit or the connector release mag- 
net R.L. Shortly after the last impulse of the 
second digit, series relay I${} restores and at con- 
tacts 15 prepares the impulsing circuit fo the 
25 connector rotary magnet M. 
The calling subscriber now dials the third digit 
of the called number and. the line relay. 
follows these dial pulses. The circuit for oper- 
ating rotary magnet IRM may be traced as 
0 follows: ground contacts |{}2, |2, conducto |9|, 
contacts 24, I$, 2 and through the winding 
of rotary magnet llY£ fo battery. A branch of 
this circuit extends by way of contact  through 
the winding of slow-to-release rotary series relay 
35 {} fo battery, iRelay 2{} is operated in this cir- 
cuit and maintains ifs contacts closed during the 
dialing period due fo ifs slow releasing character- 
istics. At contacts 2 relay.} completes.an 
obvious short circuit around the winding of relay 
40 2{} and ai contacts - completes the circuit for 
operating 2 step relay 25{} in ifs first step. This 
circuit may be traced as follows: from hold con- 
ductor |{} grounded at contacts |2-, contacts 
2 and .| and through the upper winding of 
5 2 step relay 2{} fo battery. OEwo step relay 
in operating in its first sep closes only the X 
contacts . thereby connecting the grounded 
hold conductor | {}{} through the lower winding of 
relay2${}. This short circuits the lower winding 
50 of two steP relay 25{} and prevents further oper- 
ation of this relay. 
 Shortiy after dialing the third digit, slow-to- 
release relay 2{}-deenergizes and ai contacts 
removes thWshort circuit from around the lower 
55 winding of two step relay ${}, whereupon this 
relay now energizes through both its lower and 
upper indings in series to operate ifs remaining 
contacts. At contacts 2{}4 relay.2{} opens the 
circuit fo t.h.e rotary magnet IM and .ai contacts 
60 25 conects the impulsing circuit fo the minor 
switch rotary magnet MIM. 
The calling subscriber now dials the fourth 
digit te Position the minor switch MS. The. line 
relay. | {}{} again follows the-.transmitted impulses 
65 and operates the minor switch.rotary magnet one 
step or each impulse.zeceived. The circuit for 
 oPerating the minor switch rotary magnet MIM 
may be trac'ed as oliows: .ground contacts 
|2, 2, |St, 2 and through the winding, of 
0 marner MM to bttery. The series relay 
is again energized and ai contacts ! removes 
ground from the multiplied bank contacts ac- 
cessible fo wiper lYI2 o th minor switch. The 
minorl switch rotary magnet MIM rotatès' the 
75 wipers lYI! and lYI one Step for each impulse rè- 



602,120 

6 

ceved: -In reslonse to the flrst rotary step of 
the .minor .switch, the 0ff-normal spring 294 
and 29§ are closed. Contacts 296 prepares a cir- 
Cuit.for relay 270 which .relay, however, has ifs 
,winding short circuited af contacts 264 as long 
as relay266 is operated. 
.. If .the. fourth digit comprises 5 pulses or less 
the first set of wipers 2|$, 2|6 and 2|0 are to be 
used in.establishing the connect2on. In case the 
fourth digit comprises 6 or more pulses then the 
second set of wipers 214, 216 and 2_17 are to be 
used. When wiper M2 of the minor switch en- 
gages its 6th bank contact, a circuit is completed 
for operating the .wiper switching relay 200 as 
follows: ground through minor switch off-normal 
contacts 296, the 6th bank contacts engagedbY 
wiper M2 and through the winding of relay .200 
to .battery. This .circuit is completed as soon as 
the wiper M2 reaches its sixth bank contact .and 
the. wiper switching relaY 200.is .locked energized 
over contacts 296 and 206. Wiper switching re- 
lay 200, upon energizing, swttches from the nor- 
mally connected set of wipers to.the normally dis 
connected set. 
:. Shortly after the last pulse of the fourth digit 
relay 260 restores and af contacts 2§4 removes 
the short circuit from around the winding of re- 
lag 270. A circuit may now be. traced for oper- 
ating, the .slov¢-to-operate relay 20 as .follows: 
ground, contacts 296, winding of relay .20 and 
through the. resistance RI to battery. At con- 
tacts 272, relay. 270 opens the circuit to the slow- 
to-release relaY 200 which will restore after an 
interval.. At contacts 276, relaY 20 prepares a 
release circuit for the minor switch release mag- 
net lVIRL.. 
" The called line iS tested before the slow-to- 
release, relay 200 restores. In case the line 
busy,, a. circuit is completed for operating the 
busy test relay 0 as follows: from busy ground 
encountered on the test.contact of the calledline, 
either wiper 21 or 210 and contacts 207 or 200, 
;dependent upon the operated .condition of wiper 
switch relay 200, and from thence through minor 
 switch off-normal 294, contacts 206, winding of 
busY relay 10 and through the resistance R to 
.battery.. Busy relay 10 energizes over the above 
traced circuit and at contacts ! prepares a cir- 
cuit for connecting busy tone to the calling sub- 
Scriber, af Contacts 2 prepares a poin in .the 
circuit for opèrating the reverting call relaY 1.40, 
af contacts  opens a point in the circuit of 
relay 250 and ai contacts 14 prepares a circuit 
to the ovêrride relay 10, if the toll identifica- 
tion relay 160 is energized or to the reverting call 
relay if the call is a reverting call..At contacts 
16 relay 10prepares a circuit for the ombined 
ring .reVersing and stepping relay 2S0 which 
inc0mplete at contacts 29s,. at contacts IS6 pre 
 pares a locking circuit for itself.land at contacts 
" 137 opens the circuit to switching relay 240. Re- 
lay 200 restores aïter an interval and at contacts 
201c0nnects the busy tone by way of contacts 
164, ISI, 20i, tone condenser TC and contacts 
241 .and 221 fo the talk conductors Of the connec- 
tor .frorn whence busy tone is transmitted to the 
cllhg subscriber in the well known manner. At 
'C0itacts 202 and 20S opens pointsin the circuit 
of relay 2S0, at contacts 254 closes the locking 
circuit for busy relay IS0 which maY be traced 
as f011ows: from ground contacts 242', 124, 
 204 and through the winding of relay IS0 and re- 
 sistance R to battery. 
When the calling partY hears bUsy tone and 
 replaces his receiver,.line relay 100 restores and 

at contacts 10 I. opens the circuitot0.;elea@e çelay 
110 and  contacts 102 Connectes ground.to..he 
test wiper _27 _or 218. for a purpose t9 .be der 
scribed later .onin connection :v¢ith reertihg 
5 calls. After.. an interyal, slow.rtorrelese releSe 
relay 110 restores and af contacts 112 di_'sc0nnects 
ground from.cnductor 60 to release the seleCtor 
and nder as .well as cUt-Off relay 2.0 in the:.well 
known manne]:, it contacts I I ,. relay ! 10 opens 
t0 the circuit to the slow-te-release hold relay which 
. now releases unless the call just described is a 
reverting call.  Relay 120, upon releasing; ai con- 
tacts 122 disconnects ground from .the holdc0n- 
ductor 190 to. restore, the two ste_p relay 260 
15 at-contacts 12 .Olens a point in the.imPUlsing 
circuit. :At contacts 124, relay 120 open, the 
locking circuit.0f busy relay 10 vhich also re- 
leases and at contacts 126 closes the release cir- 
cuits to the release magnets of both the. connec- 
20 t0r.switch and the min0r switch as follov¢s.frm 
release grot;ndcondtctor 126, contacts:12§; 244', 
one bra_nchextcnding by way of 276 t0 the minor 
sWitch release magnet M2L to battery and 
other branch extending by way of vertical .off- 
25 nòrmal Contacts. 2 and through the winding Of 
release magnet RL to battery. In reslonse .t0 
the operation of release magnet: RL, the.shaft 
and wipers of the connector switch are restored 
to their normal positions .in which..positions 
30 vertical off-normal springs .are also :estored_to 
open the circuit to release magne RL In 
sponse fo the oPeration of the re!eas.e magnet 
lVlRL, the wipers of the minor switch MS. are 
restored to their normal positions and the off- 
35 normal contacts 29 and 296 are opened. In 
sponse to the opening off-normal contacts 296 
relay 200 restores if operated and relay270 .re- 
stores, and at contacts 27 olens the circuit to 
release magnet MRI. The.connector and min0r 
40 switch are fully restored and may be used on sub- 
sequent connections. 
leturning now to the time when-the called line 
was tested for a. busy or an idle condition, it 
will now be assumed tha/Q the line was idle inr 
45 stead of bsy, an d that the test wiper finds negar 
rive battery instead of a. ground connection with 
the result that the busy relay 0 is hot operated. 
Now, vhen relay 280 restores, relay 28(} a.t«con- 
tacts:286 c0mpletes a circuit for energizing.the 
50 svitching relay 20.as follows: from grourd: con 
tacts .2', 24, 17 upper winding of switch 
lay 240, contacts 20, 294 and over either contaats 
.20] or 208 to their test wipers 27 or 28,one of 
which is in engagement with the test terminal of 
55 the idle called lin e having battery po£ential con- 
nected thereto.. Switching .relay 240 enrgizes 
over this circuit to close ifs X contacts 24 ' there- 
by completing a circuit through its lower.wind- 
ing from grounded hold conductor 90 for..fully 
60 operating switching relay 20. At contacts 
relay 240 0Pen s a point in its original energiz- 
ing circuit after completing the previously de- 
scribed holding circuit through its lower wind- 
ing to hold conductor 190. At contacts 2 , re- 
65 lay 20 grounds the test wiper by wày Of contacts 
286 and 294 fo make the called linebusy and to 
operate the eut-off relay in the called subscriber 
line circuit LC. At contacts 244', relay 240 opens 
the release circuit extending to the release mag- 
70 nets, at contacts 242 connects a ring-back tone 
to the calling subscriber, at contacts 243 and 244 
prepares the ringing circuits as well.as complet- 
ing points in the talking circuits, at contacts 
connects the ring pick-up lead PU fo relay 
75 However, if harmonie ringing is to be used in- 
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stead-of code ringing, the pick-up lead PU is 
c0rmected to direct ground. At contacts. 247, re- 
tay 249 prepares a circuit to the ring. reversing 
rely 239, and at contacts 249 startsthe ringing 
machine over conductor IMS in case itis not.al- 
ready started, lelay [89 iS energized over the 
picl-up lead PU from direct, ground if harmonic 
ringing is used, or over-the pick-up lead .PU 
w-hen such lead is-grounded .at the start of the 
ringing code cycle in the code-ringing machine 
in. the usual manner. The circuit for energizing 
relsy .89 extends over contacts- [82, 243 .and 229 
through the upper winding of-.relay [80 fo bat- 
tery.. At contacts 183 relay 8) closes a 10cking 
circuit for itself through ground and resistance 
12 after disconnecting the pick-up lead PU 
contacts- ]82, and at contacts 8] completes the 
ringing circuit. In case party lines are-to be 
code rung then c0ded generator from the se- 
lected generator lead, terminating in the minor 
sw-itch bank accessible to wiPer M! is sent to the 
called-line, in case the party lines are tobe 
lectively signalled by different frequencies,, or 
by.harmonic ringing, then wiper lVt[ selects-the 
desired frequency lead. In either case the ring- 
ing circuit may be traced from the selected gen- 
erator lead, G! to G6, bank contacts engaged by 
wiper MI, contacts 2 and [8[, through the up- 
per winding of ring cut-off relay 229, contacts 233 
(if the ring reverse relay is unoperated): contacts 
224, 244, contacts. 2)3 or 24, wipers 26 or 
over the called subscriber's substatioi circuit and 
ringer to ground for divided ringing, or back 
over wipers 213 or 24, contacts 29! or 292, con- 
tacts 243, 223 and 2! to ground for bridged ring- 
ing. In. case ring reverser relay 230 is operated 
then generator is applied in the reverse manner 
over contacts 232 and back to grounded contacts 
23. The-ring reverse relay-20{) is oPerated over 
wiper M2 and contacts 247 from grounded con 
ductor [9 in case the ringing digit for operat- 
ing the minor-switch is rive or less. 
When the called party answers ring cut-off 
zelsy 22 operates over the above traced ringing 
circuit. At contacts 225,. relay-229 completes 
locking circuit to grounded hold condctor. 
.through its lowe winding, at contacts 229 opens 
the:circuit to relay 3 which releasesafter an 
interval,.at contacts. 223 and 224 disconnectsthe 
ringing circuit and at contacts 222 and:225com- 
pletes the talking circuit to the back bridge.re- 
lay [9. The circuit or enerizing back bridge 
elay. [9 msy-be taced as follows: from ground 
lower winding oî relay [0, contacts 73, 2-6, 244, 
203, wiper 2[6over the talking conductors of the 
called subscriber's line back to wiper 2 [.3, contacts 
20, 243,. 22, 7[ and through the upper winding 
of back bridge zelay 60 to batterF...At contacts 
[6 completes a circuit for holding relay--! 29 en- 
ergized independent of contacts -! ]. At con- 
tacts [6[ to [64, reverses the battery Connections 
to the calling line for metering or supervisory 
purposes. ielay [9 feeds taking battery to the 
called line and relay 0 feeds talking batteryto 
the alling line. The talking circuit.includés the 
heavy talking conductors as showh on the draw- 
ings. 
After conversation and in respone to he called 
party hanging up, back bridge.relay |) deener- 
gizes and reverses battery back to normal at con- 
-tacts 6! to 6 inclusive. Atcontacts 6, re- 
lay 6 connects ground fom contacts 22'. to 
supervisory !ead. SUp_V-[ fo. indicating when 
the call is held by the calling party. 

At contacts  7s 
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i55,,relay 150 opens one of the circuits maiatain- 
ing the hold relay 20 in: energized positibn. 
- When. the cslling party replaces, his receiver; 
line relay  00 restores and: at contacts  0 lç opens 
5 the Cîrcuit to slow-to-release relay  !0.. After an 
interval release relay   0 rêst0res and at contacts 
,2. disconnects ground from conductor: 30 to 
thereby cause the releas of.the selector S-and 
finder-F .and. the cu£-off, rèlay 29 in, the well 
10 knowninanner. . At contacts.i 3, relay  0 opens 
the circuitorelay  20 which restores after an in- 
terval, : ielay  20, upon releasing, at contacts 
 22 liscounects .ground from hold conductor  90 
to release the ring cut-off relay 220, two step re- 
15 lay 20 and switching. relay 240.. At contacts 
243',. relay 240 disconnects ground from the test 
wiper to remove the: busy. condition from the 
called line and at ,contacts 244' completes the 
previously traced .circuits foz the connector-re- 
20 lease magne PL. and the minor switch release 
magnet. MIL.. These release magnets restore the 
connector and, minor, switches to normal in the 
saine manner as previously described. V¢hen the 
connector and minor switches are restored, their 
25 off-normal contacts open to restore relays 200 
and 270. 
In .case the caIling party releases first, line re- 
iay 109 restores followed by relay  , and in this 
case"a circuit may be completed from contacts 
0 2, 23, 273,/33, and ! iSto the supervisory lead 
SUPY2 for indiCating to the attendant that this 
switch is held, by the called pa:ty.. The con- 
nector switch is mainsined busyfrom grounded 
contacts 253, 246 and ! untfl the called sub- 
35 scriber replaces his receive. When the called 
party hangs up, back bridge relay 60: deenr- 
gizes and at contacts.  65 opens the circuit to hold 
relay: 20: After. an interal; relay-2 restores 
and opens circuits to relays 269, 240 and 220 as 
40 previously described. The release of: switching 
relay 240 agaln completes/thecircuit to the 
lease .magnets o, the ,connector, and minor 
swïtches to restor.e these switches to their normal 
positions. 
45 " PBX 
In casethe diretory number of a group of pri- 
vate branch ex,change (PBX)trunks is called 
and the first trunk in this group is busy, the 
 5b sWitchhunts for.aï idle trunk in this gr0up. On 
datls to-the PBX:runk groups the normal post 
-springs NP, Figure-2, are operateff on a specLfic 
connector level in. response to-the vertical opera- 
ti6n.of the connector switch to prepare a circuit 
.  to hé PB: relay .2. PBX hunting is obtained 
 .byldling "5"' as the la-stdigit for a trunk in-.the 
firS 1,00 line grou.p and,' if lBXhuntig in the 
sec0nd-100 line,gro.up is desired for  another PBX 
group; the last digit dialed ïs "0". : The normal 
.6o pos springs NP are 0perated-in response to the 
vertica-1 operati0n of-the connector after Which 
the connector is. rotaed in - accordance with the 
-retary digit'a!ëd te the connector. In case the 
last digit dialed Was digit "5" and when relay 
ô5 restores: shortl-y afte.r the last puise; sid relay at 
:contacts 26 complotes the circui:t for operating 
the,PBX,relay 290: as foll0vs: from grounded hold 
conducter 99, çbntacts. 26, fifth bank contacts 
figaged by Wipe M2 operated normal post Con- 
70 tacts. 296 nd .thrugh the Winding of elay:290 to 
batter.y. A similar.circuit mayalso be acel for 
relay 29) inclUdihg the  tenth bank contacts and 
wiper M2 in case the last digit-dialel.was "0.'" In 
dialing the last digit "0" the wiper M2 momen- 
tarily tests on its siXth: bank contacts to complete 
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the previously traced circuit for wiper switching 
relay 2{}{} wh:ch operates and locks. 
.If the PBX trunk line, upon wh:ch the con- 
nector wipers are resting, is busy, the connector 
test wiper will be grounded with the result that 
busy relay 36 is energized over the previ0usly 
race'dCircuit belote relay 28{} restores. Af con- 
tacts 3§, busy relay 3{} completes  circuit ïrom 
the test wiper fo relay 23{} as follows: ïrom 
grounded test wiper 28, contacts 2{}8, 29, 293, 
283,. i3§, 237, 289 and 282 and through the lower 
winding of relay 230to battery. In this instance, 
the ring reverserelay 23{} is fo be used as a 
StepPing relay for automatic rotation oï"the 
wipers. Ai contacts 236, relay 23{} c0mpletes a 
locking circuit for itself from grounded, hold 
conduct0r 90, contacts 236, 289 and 282 through 
its lower winding. At contacts 236, relay 236 
completes the circuit for maintaining, relay 280 
in operated position, from ground, contacts 
28, 23§, 263 and through the upper winding 
of relay 286 fo battery. Rotary magnet R1V£ is 
also operated in the following circuit fo step 
the connedtor wipers an-additional rotary step; 
ground, c0ïtacts 222', 28, 23§ and hrough 
Winding o:ï rotary magnet RM fo battery. Near 
the end of ifs stroke, rotary magnet RM opens 
contacts .289 fo open the circuit fo relay 230 
Wh:ch thereupon restores. Af contacts 236, re 
lay 23{} opens the circuits.to the r0tay magnet 
RdVI. and relay 28{} with the result that the rotary 
magnetRM restóres to Close Contacts 289. The 
wipers-have now been operatecl into engagement 
with theterminals of the nexç PBX.trunk and 
ff the second trunk is busy ground potenial on 
the test contact thereoï holds the busy relay 
in operated position with the result that relay 
230 is again operated fo again cause the connector 
wipers fo take another step. When an idle PBX 
trunk is round, busY relay 3{} releases and ater 
an intervgl, slow-to-releasé relay 260 likewise 
releases. When rélay 28 restores the switch- 
ing relay26 is operated in the same manner as 
previouslY descm'bed:to swigch the callhrough 
to this idle PBX]ine.  , 
 If-all  of the PB: trunks are busy, the Wipers 
of. th Connect0r will step to the. last c0ntactin 
the group wheréthe test wiper Will encounter a 
ground throdgh a 500 ohmrésistance. Rël 
250 ismarginal with respect to this ground con- 
nectiïn through the 500 ohm res:stance and-wfll 
hot OPeratè/ Busy relay 30, however, remains 
operated thr0ugh this 500 ohm resistance and 
gr0und to send the busy signal back to the call- 
ing subscriber. 
 PBX hunting in the second 100 group takés 
place in the saine manner as just described ex- 
cept tha't digit"0, »- instead 0f the digit "5," is 
dfaled::/In: this case the wiper switching relay 
2OiS: 16perated ' and locked during the-moment 
 tarY closure of its circuit in position.sïx of the 
minor' switch. The operation 0 relay 
switchs wiper sts to permit PBX hunting in 
the :second 100 group, the operation is the saine 
as previouslydescribed except that wiper 27 is 
used insteal 0f  test wiper 
 ::When an. idle 'line is ;.f0und,--busy relay 
restores: relay 26:-restores md relay 2 0per- 
ates«" :llay  3{} at contacts ! 37 prepares a point 
in thè:ircuit of switching relay 24 and :reiay 
26{} af contacts 266 completes the circuit for 
operat2ng switching relay 2 as f011ows: ground 
contacts 22', contacts 2, 37, upper winding of 
switching relay 2, contacts 266, 29:, 2{}7, con- 
nect0r test wiPer 217 and over the test c0nductor 

of the called PBX line through the winding 
of the PBX cut-off relay to battery. After oper-. 
ation of the switching relay 26, the switch oper- 
ates in the same manner as previouslY described, 
5 for a local call. This PBX operation is substan- 
tially the same as that disclosed in my copend- 
ing application Ser. No. 0,085, filed August 22, 
194, now Patent No. 2,542,272, granted Febru- 
ary 20, 1951. 
10 Night service to these PBX lines are provided 
by dialing either digit "1" or "6," as the last 
digit on the min0r switch dependent upon the 
100 group desired. In this case the PBX relay 
29{} is not operated and therefore the cbntacts 
15 29 are not closed to providë automatic rotation 
with the resuit that if the particuiar called night 
line is busy, then busy tone ill. be transmitted 
back to the calling party/ 

2O 
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00 

35 

Toll call "  

An incoming toll call from an operator's posi- 
tion cornes in over the toll selector TOT,L 
T,ECTOP Figure 1, and such selector seizes the 
connector illustrated if idle. Tnresponse fo this 
seizure ground is fed forward fr0m the toll selec- 
for over lead C', conductor 60, VON .|64 and 
through the upper winding of relaY: 6{}to battery 
fo 'energize this relay fo prepare the Circuit fo 
the vertical magnet NI. A lo0p circuit is closed 
across conductors P and . N for.- operàting line 
relay 0'and tòll relay/60 in ser:es. This cir- 
cui may be tracëd as follows: ground upper . 
winding relay  0, contacts  Sa,  42, P conductor 
over the closed looP in the toll switch train, back 
to N conductor, upper winding Of relaY 60, con- 
tacts  4 ;  §2 and through the lower winding 
of relaY 00. to'batterY. Toll.relay 6 t con- 
tacts  6  completes a/locking .circuit throug h 
lower winding t0 grounded hold conductor 190; 
40 wh:ch is grounded as a result of the operation . 
of relays , | and 20. Af Contacts 
relay 6{} prepares a point in thecircuit for two- 
step override relay 70. The operation of line 
relay   causes the operations_of relays   0 and 
45 2 as previously described. Relay 20 af con- 
tacts 2 closes a short-circuit around the upper 
winding of toll relay ]60 but this relay remains 
0perated over ifs .10wer winding.. Relay 6 af 
contacts  6S prepares a circuit for'.ransmitting 
5o flash busy fo the toll operator.insteadof busy 
tone if the called lbcal line is busy. 
The toll operator may now dial theremaining 
digits of called subscriber's number whereuPon 
relay  follows the dial pulses to operate the 
55 connector in the saine manner as. previously 
described. 
If the calied lineJis busy relay i3 is operated 
in the same manner as previously described and 
when reaY 20 releasës flash busy/is cormected 
60 back to theoperator through contacts , 
2 and over the EC lead to the toll switch train. 
The toll operator maY releasë: the connection 
. if de.sired or may cut in on the busy called line 
to veriïy, the busy condition. In order fo cut 
65 in on the busy called line, the toll operator now 
dials the digit "1" to cause the restoration and 
reenergizatio n oï line relay 9. Relay 0, in 
 restoring, completes the foHowing circuit for 
operating two-step over ride relay.  in ifs flrst 
70 step: ground.contacts 102, 12, 2, 13, .8, ]62, 
"/6 and upper .winding of relay I'O tobattery. 
In its.first step relay, 0 closes only ifs X,con- 
tacts 7 thereby closing a short circuit around 
its,lower winding,from ground ai contacts 
 When the line relay reenergizes aîter the single 
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puls,theshor Ç-r.c.ui. is :rè_noved from the 1over 
in  cond 6ep :as :flles: -ground, contacts 
vndins O.-NaY :170  eries .o battey 
in engagemen ih  mulpled bank 
çerminaing he called line in order o convere 
w.ih.-he caled subscriber. A cnc 
r¢ty  operaes etaY 288 .over :is lower wind- 
ing eircui 
Relay 29,-on .energizing, a  contacts 
oens he busy flash circu and a .contacts 
and .8 4ransfers heholding-circui.s for .relys 
he grounded es erminal .of-he called ine. 
The circui ïor holding relays  and  oper- 
aed ex,ends from the gounded es terminal 
of he busy called line, wiper 28, contacts 8, 
29,-28 and hrough £he inding of .Nay 
and !  baery. 
The operator :may converse «wç '£be caled 
pry/andmay k he cáed parçy o bang 
e he clled pary hangs up .and £he local 
sich rain s released;ground s reoed ïrom 
he .e teminl .qf he caled ine-o release 
and t-4 opens he morg circui and a 
contacts  -releases rèlay 289. incebe cle 
li¢ .is .now idle, baçerF-poenial tough 
wdug OE he  called subscrber's cu-oE relay 
i coneced o .he esç ermal enaed by 
er 2!8 o energize-iching r.elay 2 over 
t; pper-nding ¢ï rey-249, conçac 28, 
29 an .28 4oiper 2.1,-The called line 
n0w sed nd rung n he-saine manner 
pryiosy descbe whe swiChing .relay 
e.eaes. er c-v.erion,:he release of he 
c0ncio is h¢ sae s .for a pc.al ca, 
re!y  .r.ng !n rcspons¢ .-he xèmoa 
o-grund.ro-hold çonducr j 
 eVerting-cales 
À. r.eertg.calt fo .another rçy on-thesame 
lie as the .oell[ng-pary, is .ruade bY d[al[ng 
drecry .mber :o£ the called .pry.  In. re- 
sçe fo ia![ng £he last .hree digits oï-the 
called party's -d[ect6ry .number,. the connecgor 
sitch operates in the saine manner as pre- 
vosly described for a local cäll fo connect w[th 
e lled line and fo select tàe rinNng ire- 
ençy, çr coe, o£ the culled pary. 
case the calling party [s on the saine line as. the 
called party wth the reslt that the called line 
t¢çs bsy agd by relay 8 is operated as 
prev0gslY desçNbed. Relay  rres 
coects busy one te the-call pary who then 
replaces hiS receiver. Lne. rey  feutres 
and ççes te Crcuit to relay  which aiso 
re.res. Relay lfl, upon restoring, completes 
thç ï0110wig circuit £or operating the reverting 
cal! relay  in seNes w[th.the old relay 
beca the calle.party s on the saine line as 
the callig party: r.gvound contacts $, 
engagement wt te test terminal o£ the called 
lne, conductor l,-contac 12, 2, tesçgermal 
and test wiper qï çhe gnfier , contacts 
selçctor wiper $ Çgd est teçminal , conduetor 
,.contacts , . and /3, upper '[nding 
rçertg .call r¢lÇy , and winfi[g.of hold 
re!ay 2 tç btte. Holg relay 2 is main- 

:tained .operated-over this reverting-càll circUït 
when relay .I 0 releases fo 'prevent the :release 
oï .the-connecter. :Reverting catl relay t 40 first 
closes i,X-contacts- I , to ,lock .itself -to -vetica-1 
off-normal .contacts -I 9 over iM lower .winding 
belote 0Peng its ,original energizg-.circuit 
contac . Af contäcts 1   -and .2 :relay 
0Pens points .in he-circuit fo .relay I'00 :and 
contacts - complotes another crcutt tor hld- 
g ,elays 2 and . operated -as .ïotlows: 
ground contacts 22., »22, .l,.uRper inding :0f 
relay .., nd nGi-ng-of-relay 12 fo btry. 
At contacts : relay 44 :c.loses-a-circuit .ïor 
operating -:re!ay 2   :as follows: geund :ertical 
off-normal .contacts  149,. contacts .I 4, 22.8 :and 
through-the windig- of 'relay :21  .o .ttery. 
con.tac 14 , rela I0 -opens u :poi.nt .in :is 
original .energizi.ng ci-rouit and:.remves ,grud 
fm .tes -wiper 2t 8 -and -at contacts [- .closes 
an obious short-circuit around .the wnN:ng of 
busy relay .  .to.cause its -release. hen ground " 
 remoeed f.rom -st-- wier 2  and test -con- 
ductor  .by the operation of .contacts-.l.4$ the 
car-off .relay. 29, the ,finder F.and e.. selector 
S restore. Retay 2@ at :contac-4t charges 
condenser .T th.rough the lower vinding of 
relay 
Relay 15, being Short-ciçuited at cont'ac 
14, .releases slewtY to- er-mit--the -fi.nder.d 
selec£or-to..yestere andag.t an in{erval pens 
the busy .tene at conta-ets . and-.st eon-tacs 
1  complotes the circuR or-sw-itchg velay -2. 
e circui.t for oReragi.ng-retay 2-4 ex, tends f.rom 
ground, contacts 2', 2, , upper winding 
of relay 2, .con.tacts 8, 24, 2-88, wi.per 
conducto),  6, con.tac  2, and threugh the 
winding of eut-off relay 2 go battery. elay 
24 .operates and locks as pzevioty deNbed 
and closes direct ground at .contacts -243' 
opeate ca.t-off relay 28 over a portion "o-the 
Preyiously.,tred .circuit. -At contac 24-relay 
2 closes-a circuit-through-the-u.Pper wding 
of relay !.8 and at contacts -cennecN. gçound 
at ,contacts 2 by -way of con.tacts   I  con- 
ducat G to busy the connect: 
At contacts 8  r.elay  8@ comPlëtes- the -rg- 
ing .ciruit as: reviously describd .-and when 
either the-calting .or eatled.-party removes his 
rëiver £hering cut-off relay-2-is-opera-d-as 
beforê. lay 2 ioc itself fo 'grounded hold 
couctor 18 at contac 22 and- cleses the cir- 
cuit to back bridge re]ay  at contacts  and 
22: At. contacts 22] relay 22 opens the cuit 
through .-the upper winding of revertg .call relay 
 and hold relay 2 but relay 14is held oper- 
aed over its lower winding and retay "25 is 
maintained operated over-a-ccuit to be 
scribed luter.. Af contacN2'2$retay 2@ 'opens. 
the circuit of :relay -2 .and at contacts- 
opens the circuit of relay ]8. elays :.l'and 
 8 resre. - 
Back-bçidge relay  energizes  respoe 
to the operation of ring car-off relgy-22@:,over 
the following circuit: ground and -batte 
through the lower and upper windings of relay 
, contac  and $,:::2. :nd 2, 2 d 
2, 2 and 285, Nipes-21 and  2I,'conducrs 
[.and  and through-the loop at-the answer- 
ing substation. Atcontact. I  relay  closes 
holding.circuit from -grounded contact 22' 
maintaining hold relay-.2 energed. 
When relay-2l 9 restores the vibrating weïghd 
reed 2 vibrages between ,contacts 2 and 
to alternatelydcha-rge and charge condeer T 
thereby producing a tone which .is transmitd 
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over thé heavY talking conductors and WiÏ3rs 
to the called lineto notify the called party..that 
a reverting call is being, made 
Depending upon the type of ringing employed; 
the calling party may or may riot hear .the Caltéd 
party being .rung.. If the ringing can be hearl; 
the calling party will answer after it ceases-and 
ff it cannot be heard, the calling party viïl an 
swer after a sufficient length of rime has pasél: 
After the calling payanswers tO complexe the 
call, talking battery is furnished fo both-parties 
fkom thewindings of elay 15[. 
If the Called purtYIáils fo anwer, ringfngïvill 
continue until the Caliing pafty answès.  i-When 
the Calling party änswers ring cut-öff 
is operated as before fo open the ringing cirùi 
and fo operate relay 150. ' 
&fter conversation and in response to b0th !the 
calling.and called parties hanging up their..re- 
ceivers relaY: 150 restore.. At contàcts !5 relUiï 
150 opens :the Circuit t0:h01d relay |2{ whicl 
est0res after an interva! to disoennct groid 
from hold coductor | 90- t.releasë ëlay 
240 and 260. At contacts 125: rêlà: '1:20 ,c0m 
pletes the lJreViously traced circuits ïor operat- 
ing the release magnets RL and M'RL fo restore 
the switches fo normal: Off-normal contacts 149 
open when the connector shaft and vipers' are 
restored to release reverting call relay |40 and 
off normal contacts 295 release relay 270 and 
relay 200 if operated. The connector is now fully 
rest0red and may be uoed on subsequent cal!Ç 
From the foregoing if will terefor be. seen 
that I bave provided a connector switch which 
is operated in accordance withl the teleP0n.e 
rectory number of the called par2 line subscrOer 
in making reverting calls, whichpermits the re- 
lease of all preceding switches except the con- 
nector when thë calling party hangs up and 
which connector is held in operated position dur- 
ing conversation to feed talking battery fo both 
the calling and called parties, and then released 
after conversation when both parties bang up 
their receivers. 
What is claimed is: 
1. In a telephone system, party lines, a plu- 
rality of stations on each party line, a connector 
switch having access to said lines, means con- 
trolled by a calling station on one of said lines 
for directivelY operating said connector switch 
ix) connect with said one line and to selectively 
signal any selected one of said plurality of sta- 
tions on said one line in making a reverting call, 
a reverting ca]l tone relay included in said con- 
nector switch, said reverting call tone relay hav 
ing a vibrating reed which alternately charges a 
condenser and then discharges said condenser 
over said one line, means actuating said tone 
relay in response to said selected station answer- 
ing to discharge said condenser over said line fo 
signal the called subscriber that a reverting call 
bas been answered. 
2. In a telephone system, a party line having 
calling and called terminals, a connector switch 
having access fo said called terminals, other 
switches operated by a calling station on said 
line for extendlng a connection from the calling 
terminals of said line fo said connector switch, 
means for operating said connector switch to 
select the called terminals of said line, means 
for transmitting a busy tone to the càlling sta- 
tion in case the called station is on the saine 
line. as the calling station, means responsive fo 
the calling station replacing his receiver for re- 
leasing said other switches to disconnect said 

other switches rom :saint line, for operating said 
connecor switch o Seize said selected called ter- 
minals of said line-and fo automatically signaI 
said called station on said line, means in .sàid 
5 connector Switch for feedingtalkingbatteryver 
said' called germinals on a'reerting"call,  re- 
veting call tone relay included in said connecgor 
Switch, said reverting call tone .relay having a 
vibrating reed which alternately charges a con- 
10 denser and then dicharges said condenser over 
said onë line,ïnïeans aCtuting said .tone relay in 
response to Said Selected station answering to 
dïschàrge-'said condenser- over said line fo signal 
the called subscriber that a reverting calI bas 
15 been answered. :. " " ' 
3. In a telephone..sytem, a party line, a plu  
rality of party line substations connected to sgid 
party-liné, a control line and a control relay 
associted with said party line, each party sub 
20 station having a' different telephone directory 
number assigned tleéto, a: switch train includ- 
ing at ]east one select0r swichand ac0nnector 
Switch operated irï.esponse t5 the calling part 
diulin$ the dïrectory number 'of a balled party 
25 0 DrelSare a connection fo thecalled line ofthe 
calledparty, meanS.for transmitinga busy tone 
tó theculling: partyin case the calling pary is 
on the saine line as. the called party,, means in 
said.connectorswitchfor selectivelY sigfialling 
3O the calledparty; means rèsponsive fo theulling 
pa#ty replacing .his receiver after hearing: the 
bUSy tonè for réleasing part of Said switch train 
including said sélector switch; means including 
said control relay responsive fo a signal tráns- 
35 mitted over gaid control line associated withsaid 
calledqine for maintaining said connector switch, 
fo C0mpleting.:the prepared Connetion': to said 
 Cálled:]ine-. from said c0nnector switch .andfor 
operating said signalling means for selectively 
40 signalling the called party; and means in said 
connector switch for feeding talking battery to 
both the calling and called parties when they 
answer. 
4. In a telephone system, party lines, a con- 
45 trol relay and a control line associated with each 
of said lines, a switch train including a finder- 
selector link and a connector for extending calls 
to and from said lines, means responsive to the 
initiation of a call from a calling line for oper- 
5o ating said finder to connect with said caliing 
line, calling subscriber controlled means ïor op- 
erating said selector fo connect with said con- 
nector, for thereafter directively operating said 
connector to a called one of said lines and for 
55 selecting the signalling current fo be applied to 
said called line in accordance with the directory 
telephone number of the called party; means in 
said connector responsive to the calling party 
replacing his receiver in case the called party iS 
0 on the saine line as the calling subscriber; means 
including said control relay operated responsive 
to a signal transmitted over the control line 
" associated with said calling line, upon opera- 
tion of said last means, for releasing said flnder 
65 and selector, means in said connector also oper- 
ated upon the calling party replacing his re- 
ceiver for maintalning said connector operated, 
for completing the connection with said called 
line, and ïor selectively signalling the called party 
ï0 in accordance with said Selected signalling cur- 
rent, and means in said connector for feeding 
talking battery during conversation .to both the 
calllng and called parties on a reverting call. 
5. In a telephone system, a party line; a con- 
75 nector switch having access to said line and hav- 



0,600,100 

ing a busy relay for transmitting a busy-forte 
to.-the calling station, a .reverting .call .relay for 
use .in controlling said connector switch £o com- 
plete reverting calls between stations on-said line, 
and a hold relay for maintaining said connector 
switch in operated position; means for operating 
said busy relay in response to a calling station 
on said .line operating said connector switch to 
connect with said line in making a reverting call 
to =another station on said line, a circuit con- 
trolled by said busy relay and completed in 
sponse to said calling station hanglng up his 
ceiver for energizing said .reverting call relay in 
series with said lold relay, and means controlled 
by the energization of said reverting .call relay 
for short circuiting said busy relay-to cause its 
release. 
6. In a telephone system as claimed in claire 5 
including circuit means effective after operation 
of said reverting ca]l relay for maintaining, said 
reverting call relay and said holdrelay energized 
independent of said circuit and .independent of 
the-operative condition of said busy relay. 
7..In:a telephone.-system,-a party line having 
a.ilurality of stations, a connector switch having 
access to said line to complete calls thereto, a 
hold relay in said switch operated- in response to 
the-seizure of said switch on a call for-maintain- 
ing said switch in operated position, a reverting 
call relay in said switch operated in response to 
one of said stations on said line calling another 
station on-rsaid line .for controlling said .switch 
to. complete a reverting call including both said 
calling and called stations on said line, relay 
means and a circuit energized by said relay means 
for énergizing said reveting call relay and said 
h01d relay .in series, and a-second circuit for 
máintaining said reverting call relay-and said 
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hold relay energized independent of said relay 
means-and said first mentioned circuit. 
8. In a telephone system, a party, line; a con- 
nector switch having access to. said line and 
5 having a busy relay for transmitting a busy tone 
to the calling station, a reverting call relay for 
use in controlling said connector switch to com- 
plete reverting calls between stations on said line, 
and a hold relay for maintaining said connector 
10 switch in operated position;, means for operating 
said busy relay in response to a calling station 
on said line operating said connector, switch-to 
connect with saidline in making a reverting call 
to another station on said line, a circuit controlled 
15 bysaid busy relay and completed in response to 
said calling station hanging up his receiver, for 
energizing said reverting call relay in.series-with 
said hold relay, a second circuit for maintaining 
said hold relay energized independent of said first 
20 mentioned series circuit during the signalling of 
the called station, said second circuit opened 
and a third circuit closed in response fo :said 
called-station: answering for maintaining .said 
hold.relay in operated position. .-. - :...: 
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